Waist-to-height ratio (WHtR) is purported to offer a simpler index of health risk than body mass index (BMI) in children as it requires no adjustment for age or sex. Little is known regarding the usefulness of WHtR in different ethnic groups. The aim of this study was to compare the WHtR cutpoints associated with BMI definitions of overweight and obesity in a nationally representative sample of New Zealand children. Height, weight and waist circumference were measured in 3006 children (51.5% male) aged 5-14 years (n ¼ 1107 Māori, n ¼ 985 Pacific and n ¼ 924 New Zealand European and Others (NZEO)). A WHtR 40.5 was more common in Pacific (43.4%) and Māori (33.1%) children than in NZEO children (20.8%, Po0.001), with 25.6% of children overall being above this cutoff. Although ethnicity influenced the relationship between BMI and WHtR (Po0.01), differences were clinically insignificant as illustrated by the similarity in WHtR values for a given BMI (WHtR of 0.47 in Māori, 0.46 in Pacific and 0.48 in European boys at the 85th BMI percentile). The present results suggest that having WHtR values 40.5 should be equally useful in evaluating cardiovascular health risks in groups of Māori, Pacific and NZEO children.
Introduction
Interest in the use of waist-to-height ratios (WHtR) for detecting abdominal obesity and health risks associated with this is rising. 1 This index does not require adjustment for age or sex and is claimed to apply similarly to children and adults and to populations of different ethnicities. 2 Values 40.5 have been reported to discriminate well for cardiovascular risks. [3] [4] [5] The public health message that it is desirable to 'keep your waist circumference to less than half your height' is a simple and appealing one because body mass index (BMI) values and their cutpoints for identifying excessive fatness are specific for age and sex, 6 making diagnosis of excessive adiposity using these cutpoints quite cumbersome. However, no previous reports seem to have formally examined the relationships of BMI 
Subjects and methods
The National Children's Nutrition survey was a crosssectional survey of a national sample of New Zealand children aged 5-14 years drawn from 172 schools, which was conducted in 2002 and was funded by the New Zealand Ministry of Health. The protocol was approved by all participating regional health ethics committees (n ¼ 13). Full details of the study design are described elsewhere. 7, 8 Although ) were calculated and converted to age-and sex-specific z-scores using the US least mean squares constants. 6 Waist circumference (to the nearest 0.1 cm) was measured at the highest point of the iliac crest and made at minimal respiration. Children with implausible waist circumference values below the first centile for age 11 were excluded (n ¼ 6).
WHtR values were calculated as waist circumference divided by statural height (cm). The statistical analysis was carried out using STATA 9.0 (College Station, TX, USA). Fractional polynomial regression was used to describe the relationship between the WHtR values and the z-scores for BMI for each ethnic group separately and in the whole sample. A final model examined the effects of sex, age and ethnic group. The survey procedures were used to adjust for the sampling design. Schools were the primary sampling unit and sampling weights based on the inverse probability of selection were used to provide estimates of nationwide numbers of WHtR values 40.5, using the New Zealand nationwide 2001 Census data. 10 
Results
The nationwide prevalence of WHtR values 40.5 (which equates to the 91st percentile of BMI) in children aged 5-14 years was calculated to be 25.6%, indicating that approximately 148 000 of 576 900 children aged 5- Nevertheless, the cutpoints for WHtR at 85th, 95th and 99th percentiles of BMI were remarkably similar in all three ethnic groups. Moreover, at all ages children with higher BMI z-scores had higher WHtR values, the mean cutpoint for WHtR at the 95th percentile of BMI in the whole sample being 0.52 (Figure 1 ). Figure 1 shows the curvilinear relationship between WHtR and BMI and illustrates the degree of variation in WHtR for a given BMI z-score. Comparison of children above the 95th percentile for BMI and those with WHtR values 40.5 showed good agreement; 90% of children with BMI above the 95th percentile had a WHtR 40.5.
The effects of sex, age and ethnicity were small although statistically significant. Thus, for the same BMI z-score, girls had higher WHtR values than boys by 0.008 (95% confidence interval (CI) 0.006-0.0107). The association between WHtR and age was nonlinear, with the difference in WHtR between 8-and 9-year-old children, for example, increasing Waist-to-height ratios in relation to BMI z-scores 
Discussion
The higher average WHtR values and BMI z-scores of Māori and Pacific Island groups compared with the NZEO group were anticipated, as both Māori and Pacific Island groups have a high central fat distribution and higher prevalences of overweight and obesity than NZEO. 8 In spite of this we show that WHtR performed pretty similarly in the three ethnic groups, the cutpoints at which WHtR values crossed BMI 485th, 495th and 99th percentiles being very much alike in all groups, in both sexes. Our study also confirmed that WHtR values were only weakly associated with age. This is advantageous relative to using BMI measures, as it eliminates the need to consult charts to ascertain the appropriate cutpoints for age and sex that are indicative of excessive adiposity during growth. Waist-to-height ratios in relation to BMI z-scores A Goulding et al
